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SECTION A.O

0 EXECUTIVE SU.:Y

A This Executitve Sug ary outlines the results of all work for the

Energy Engineering Analysis Prograti (EEAD), Baiberg Military Comuanty,

Gormany. This work was authorized under contract number DACA 90-82-C.

0204 with the U.S. Army Corps of Engineers, Europe Division, Frarkfurt

The prima-y purpose of the Energy Enginuaring Analysis Prograv was

to develop Energy Conse'vation Investment Program (ECIP) projects that

comply with t~h objectives set forth in the Army Facilities Energy Plan.

The work was pirforied in three phases: Phase I consisted of data

gathering 3nd inspection of facilities culminating In a data report;

Fhase 11 included energy data analysis, evaluation of the technical and

econoic feasibility of energy ornservation opportunities, and comple-

tiom of the front piges of DD Forts 1391; Phase III included preparation

and completion of DD For.ms 1391. Inctl-dinn detailed justifications nnd

project develo;ment brochures (PD1-I's).

The following increnents of wark were sathoriZnd In the scope of

services:

* !ncrtn.ent A: Su1ldings and processes

* Incrt-eqt 8: Utilities and energy distributioa systems, Energy

Monitoring and Control Systems (V'C$), and mSe of waste fuels in

cAisting nnergy plants.

& Incrt'aent F: Facilities• Engl.r.er fund~ing authcrity energy cor-

servation projects.
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o Increment 6: Energy conservation projects found viAble but that

do not Mett ECIP criteria'..

SISfl ENERGY SITuALTr O .

A.2.1 Baselne FY75 Energy Cssumtion

Total. •SN4C Bamberg energy consuiaption by source for FY75 has been

reported as follows:Y

Electricity 157.667 1 106 MT

Anthracite coal 960.838 x 10 STU

5ittmtnous coal 49,389 x 106 Tru

ko. 2 fuel oil 228,163 x 10 BTU

/atural gas 14.440 x 10 BTU

Lqulid propane gas 4,114 x 106 BTU

Purchased steam A hot water 5,096 106 BT

TOTAL 719,07 x 106 STU

Revised Total 786,279 x 106 STU

A.?.2.Prts*n~t Annual Irn MqY ConWutOnV00

Total energy Consu~mpttorn of US9C S9arg in FY82 of non-trarsporta-

tion anergy sOurces was 990,108 million OTU. A Irelktdon in FY82 energy

colsum~tioq And cost by source is showe in the following table:

/Source: Camwunity FaclitLies Energy PMa, US?% Bamberg, Revised
total per 23 HMrcsi &W8 letter from 7th+ Corps.

0LeI
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0 ~AVE-RAGE easT/MBTWI
EtERSY SOCC QUANTITY MBTU DOLLARS (ON 2408S1)

Natural Gas 303,020 Tnern 30,302 10.13

Liqjid Prcpane gas 48,968 Gallons 4,652 9.27

No. 2 Fuel Ol 1,778,624 Gallons 2429928 7.23

Purchased Stear 6,500 FSTm 6,500 14.22

Coal, SltAmnous (M"d. Vol) 3,124 Metric Tons 91,366 S.64

Coal, 8itinfnous (High Vol) 2,561 tetrtc Tons 73,623 4.10

Coal* Anthracite 10,79D metric Tons 337,748 6.75

Electricity 20,095 M'd4 232,969 6.72

/FYS4, 4th quarter

The relative cm.sumptiaot by •*c•gy source is shown groohically in

Tnh breskdos,, in source ener;y consuMption for FY82 by GY area is

showmn on rab.e A-I.

A-2.3- EnergJ Consoption by tn _Use and WJll fu"10

The breakdoon In source energy consimption by end use is show in

Table A.?. The trtakdown In source "ergy consumptfoI by faclity fvnC-

tion Is showrn in Table A-3. The relaive conswption by annrgy use and

fac•lity fumction Is showi groohtca~lly in Figre A-2.

A.2.4 Tjpi1&l SjrI*0nq Ener~l Comns.,itf

A berq4do.n In estiuatedo FY82 *rer;y consu-t~tion by end use

(lI2II ngtt, Snac) heatt9,g dro'ssc hot water hooting and process loads)

0
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for typical baildings rep•esentative of all facilities at USMC lamberg

Is shown it Table A-11.

A.3. EN4ERGY COASSRVATIMWMI PTUNITIES DEVELOP!Q

A.3.1 Knerg. Conservation ODportunities Investigated

A sunary of all potential energy conse-vition opportunities

(•CO's) considered for Implenentation at ULJC Bet-erg Is presented in

Table A-4. A matrix of reasons for eliminating certain ECO's from

further consideration is included in Table A-4.

A.3.2 EWI. Prolv•ts 21_eloped

During the Phase 11 effort, docjentation was developed for tsenty-

five (CO's, including many that did not moot the ECIP S203,OO0 fund4ng

Ofaimum. A set of project coui~natoMIs to attaln the ECIP fdtoi-ig nmii i.

mn wre proposed and accei)ted at the Phase 11 presentat ion at USM:

Par,•b . The following paragrephs describe these rew¢ornded (CIP pro.

ject corbinlations.

1. LCIP: I nsta1l Wea~tiag Pl~nt ;A-sulation, C•on.rVIS and Wais.te Met

Recovey includes the following retrofit measures:

a. Install and repair inSulation within heating plants on valve%,

boilers, veseli, tnkst, and piping.

b. Install contin.ios boiler blvd-don cntr~ls WO't• aste heat

recovery.

C. i$stall hot cnqden"ate heat ritcovqy eq;j1pnnt,

d. isol5te off-line boilefs.

e. Instill oxygn trrim boiler cO' tittlom C€Ot'Ols.

Ai*fl



. [_CIP: .Builo'no Heating Controls IVorade Includes the following

retrofit neasures:

4. Irstall ni;ht and weekend tei;;arature setback controls and

tjgr?.mtatic radiation control valves.

5. Install outside air teperature reset of hiating hot water

supply.

c. Provide separate soirce of *4ke-up air for kitchen exhaust

hoods.

3. EIIP: Weaftherize, 4CA Facilities includes the following measirts:

4. Weatherstrip and caulk d~o-s sod windows.

b. Install roof insulation.

c. Replace single pane windows with dual 21azed windows

4. ECIP: Lightlng .nte [rmrov-ments includes the following res-

I. tnstall iorv e*ficitnt lighting fixtures.

b. Install tire control of lighting pells.

A.3.3 Other Energy Consnevatio' Projects Lvq1og~d

All Increment F projects ideiotified during Phtse 11-0-1cept those

that wore dileted from te@ corbsed pr•ojects at the request of USP.'

8a-beog OEH or thosm Increment F combinations that fall btloa the

2300,)Q lowuer funding lirit.-havt b"n coNS!te. Into ECIP projects. NO

prcJe,:ts. Ident4f IW during this studiy fall ItAN tht ?ncrV'ent 0 Oete-

5ory. Reco'-or,-do. energy conservation projects that fall withir the

S203,0:Q' fining authority of the Facilities EngIneer ape srmarizqd In

Title A.S.
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Cmplete Orograiming docutntation also was prtpared for a project

to repair leaks and insulation in central heatong plant distribution

piping that did not oeet the rii•tim levtl for ECIP funding.

A.3.4 Rqco'wiended Policl and 0perstions ChangS

The following policy changes and new policies are recowrended for

F.plenentation by the military co.ounity:

0 Laundry XDryer M2s1ae: Laundry dryers in 'family housing

dwsllinis are electric clothes dryers. A considerable elet-

tric doe•and charge reduction could be realized if these dryers

Vere not used during peek d-oind periods. It Is recomended

that a directive be prepared by appropriate authority pro.

h#iiting their usage during these periods.

* 1_rracks Lightina _uring ton-Occupied. PerIods: Field investi.

gat ions for this study fadicate that many lights in unoccupied

rooas were left on. It is recomended that a directive be

prepared by #ppropwiate authority to reoufre that lighting

Circuits be turned off at panelboards for each section of

barracks buildings during sc~odules tiv.es of noi.occuMncy.

(Exceptions should be alloued for personnel that must ruqain

In thair rooms for authorized reasons).

The ei•ery coqservatfon policies, p0anSo and support currently in
place at LVCý Ba'iberg are to be c*endd. Docmuented energy savings

hves been realised, Vnd the energy awa'Qnesi of all corvlwity Personnel
has been height•ned.

SThe fo11owing c)Nan~e in standard ope'atin; proced4res are

recomrended for impl•wentfttion by the military caOmunity:

m1 .



* Turning off Services to Barracks During Field Rotations: It

O is reco"•-Wed that all utility services, including lighting,

electrical and heating, be turned off in sections of barracks

buildings normally occupied by a company that is essigned to

fiteld training or BOP service. Personnel left behind for

authorized reasons siould be temporarily assigned to another

roos in an (cirrently) occupied section of the barracks during

thase periods. (Heoting systens should be maintained at a low

level of heating d-ring freezing weather to prevent freezing

of pipes, etc.)

* roup Aplmfna: It is "eCo•e*ded that & group relaplng

prograr with ralarping targeted for 70 percent of rated lamp

life be initiated. (See Section 11.0 for details.)

e * Sler Plant Operatio,,s: Nio revisicns to present boiler oper-

ations are recownended. Considertng the age and condition of

many boiler plants within the cowunity operations proceluves

curr.ntly in effect provide aear.optinal service.

The .foll*ding suggestion concerns a" Issue outside the authority of

the military ccnuunity: Coil shipped froN the United States comes to

Europed 0t0i a relatively high con:tent of inert material. The quWlity

of this coel IS considerably below that normally available In the United

States. The Couuand should consid.r:

0 Revising the specification for WhiS Coal, Or

0 Providing a central cleaning facility at a trosShipment point

either in the Unito# Sttl.s or ta Front, or

* AllosIn; local d stitVc (VoPrgn} SuPPliars to subvit

competitive tbids for supplying Coal.

- - . ....v a 0 * . .I~pqU.....d.U.qh.IqnSM..t~t~h~b~IMU!flII



A.4 2E.tRGY AND COST SAVINGS

A.4.1 Energy Consiptio_ Forcast After Total Project Impeiemtation

Honthly energy use profiles for FY82 and projected after impleie.

tsion of all rtcomeided projects are shown graphically in Figure A-3.

Projected energy consuiptien by end use with conservation measures im.

pleented is sumaried In Table A-6. Projected energy consumption by

facility function with conservation measures implemented is su$mrized

In Table A-7.

A.4.2 Projected Utilit' Costs

Projected utility costs for USNC Bamberg are summarized in Table

A48.

A.4.3 Schedile of ECP Prolacts

A wSiary of ECIP project. data for US'4C amberg is providad in

Table A.9.

This [CAP study for USX Smberg has provided the folloving data

end dtliverables for use by tht comnity in preparing its energy con.

servation plan and attaining its energy conservation goals:

* Historical etegy consutIm o of all USKc hn• reng GY areas.

£eergy Con$SLtion by 4ach facility function and end use.

Cnergy simulations of 15 typic2l buildfngs using the

I.L.A.$.T. coipjttr progm•a.0



"* Oocu,%entation for LCOI's that shoLold1 not 4e accomplished because

of insufficlelt economics.

"* Co"plete DO For•s 1391 and PD3-V's for six ECIP pro-,ects and one

Increient F prolect totaling $2,972,200 in construction cost.

Implementation of all ene'gy conservation projects reco",ended in

this EEAP Study as well as retrofits recently accomplished by the com-

munity would result in an overall energy savings of 19 percentY/ from

FY7T consi$Ption. (See Teble A-10.) This lrount marginally meets the

savings goal for FY8• of 20 percent.

!P~r sq.4refoot of active facilities.
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S0ocu0'entation for ECO's that' ShoWsIM not 4,q accomplished because

of insufficielt eccntflics.

* Covlet. DD Forns 1391 and PO3.-s for six ECIP proects and one

Incr~e-tnt F project totaling $2,972,200 in construction cost.

Impleventation of 411 tne-gy conservation projects recornended in

this EEAP Study as well as retrofits recently accomplished by the com-

munity would result in an overall energy savings of 19 percentl/ from

FY75 conswiption. (See Teble A-1O.) This atount marginally moetg the

savings goal for FY85 of 20 percent.

t

sq~ae fet ofI~tVC fciliies
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FACILITIES ENERGY CO-ISUMPTIOQ BY SOURCE
ESK DAMBERG

COAL ELECTRICITY

N.A0o. 2 FUEL OL /

LIQQUID PROPANE GAS

SPURCHASED STEAMU R% N.ATV Ac

COALLGA 3

FY 82 FACILITIES EAERGY CONSUI1PT7ON
(ELECTRICITY CONVERTED USING 11,600 8T7UI/H)

0

F LCTGRCITY A

MTURA GAS 4 %

LIQUID P•A(VR GAS
& PU•RCHASE STEVA'

53% 2%

CA 32%z 'L ,

FY 82 FA•CILITIES S•N[RGY CO';WUe0TI0O'
(ELECIR1CITY CONVERTED US~flIs 3,413 STU/011tt)

L FIGURE A-1



FY82 ENERGY CONSUMPTION BY
FACILITY. FUNCTION AND' END-USE, USMC BAMBERG

*I OFFICES (7.5%)

FAMILY HOUSI1G (36.2:) SHOP (15,4.')

COtrdmIITy
FA.CILITIES (9.61)

D~l"WG (6.164)BARRACKS (25.121)

FY82 ENERGY CONSUMPTION BY FACILITY FUNCTION

PROCESS M6E%) LJCIGT!JG (14~.;,')

HOT WPTER (9.32)
STREET

KUMII~ (69.2%)

FY82 ENERGY CONSUMPTION BY END-USE

FIGURE A-2



SUMMARY: MONTHLY ENERGY USE PROFILES
FOR FY82 AND PROJECTED ENERGY CONSUMPTION

(COLUMN l -rYS2.COLUMN 2wPROJCCTCO)
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SPROJECMED UTILITY COSTS - USM.C MU3MRG

AYEP.AGE COST/Y.TU IN COLLARS (OM 2.40 * $1.00)11
ENERSY SOURCE .. - -. . ....

ACTAL PROJFCTED PROJECTED PROJECTED
FY82 FY85 FY90 FY9S

Natural Gas 10.13 12.94 13.91 15.80

Liquid Propane Gas 9.27 11.84 12.73 14.46

No. 2 Fuel 011 7.23 7.79 8.89 12.14

Coal 6.49!J 7.75 8.46 6.71

Electricity 6.72 7.84 8.20 6.11

n .. ,.-* .

ENERGY C0TJERS IONS:
Electricity . .. .. .. . .. 11,600 Btulkdh

Anthracite Coal . . . . . . . . 28.50 x 106 Btu/iretric ton
bitiuminous (Med. Vol) Coal . . . 29.25 x 106 etu/netric ton
Bituminous (High Vol) Coal . . . 2S.75 x 106 btu/retric ton
No. 2 Fuel Oil ....... . 136 , S 2 Itu/gallon
Natural gas . . . . . ,. 3,413 Btu/kWh (10,760 kWhl/m 3 )
Liquid Propare Gas . . . . . . 9•,000 t/qallon (4.43 lbs/gallon)

M e4S on 56E d-term energy formc3sts (Cow.ercial stctor) for
averaqe of U.S. prices, exclu,ltvt of ;netral inflation.
CominSwtion welor.ted overage of all coal types.

TABLEA-8



SU'*.MARY OF IC: PROJECI DATA FOR Me~t OA49ERG

ANN~tC I r~s j TOTAL ACOUIST U1VIN3S-7f). I(VftKC'
PWC1 TITLE Icc-V SAVIKS ? 191 51WES~k' SICT1CI

I 1jIU CA FIARS) III$ loc)AATO (KL.2)

ECP utlIife 9 0410ry 71,169 ~032

( I flae~P. Is l Cce'atis ln Is 21 sw I
and wailte %got I

CC I t: westmeiae MCA ' 5~I205411713.13 10.3.3

ICIP: Lgi~tirogt yster. 396 "0.4, 403 1

____ ____ ____ ____TABLE A-9



SU•MARY OF FAC:ILITIES EtIRGY CO!.'SUW-PIO;; - USMK BAIERG1-

PARR AH TE E TR FY75 FYSO ' FY81 FY82 FY85

' I

lotal Energy usn9ge (1 STU) 786,279Y976.776 9 51,093 990,108 701,696I I
Actv Fciit .

Active,. Fmltty Area (10Q3 SF/,'t S,209 '5539; 5,633 S,673 1,740

I I

Energ) Use/SF {(03 S-;,#Sr) 150.9 176.3: 168.8, 174.5 122.2

,. i

Percente Increaes (tDe:rease)-4' - 16.8 11.9[ 15.7 09g.0)

t S I
iI 1

I/ Includes asti•,tes of energy savings fron fdcility funded projtcts and
those recor.rended in this docur.nt plus olanned new construction.

I/ Actual FY75 consunption was 719,707 x 106 STU (including leased housiag).
Revited figurt was pmvided by VII Corps in letter of 23 March 1982 to
account for energy conservation projects implemented before FM7S.

f/ Includes leased housing.
Percent increese (decrease) based on FY75 value and usages per square foot

0
TABLE A-I(1
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Revision Instructions

1. Replace title sheet.

2. Completely replace Section A.O.

3. In Section 6.0. replace the folloiing like-nwmbered pages: 6.3,
6-4, 6-6, 6-7, and 6-8.
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SECTION A.0

EXECLMTIE SW*"AIY

A.I _4RD' 0. Or [:3M%

This Executive Suwnary outlines the results of all work for the

Ene",Vy Engineering Analysis Program (rEAP), Bgberg Military Cormmunity,

Gernany. This work was autiorized under contract number DACA 90-62-C-

0204 with the U.S. Army Corps of Engineers, Europe Olvision, Frankfurt

AW4, Geriany.

The p'•imary purpose of the Fne-gy En9inetrtng Analysis Progran was

to develop Energy Conservation investment Program (ECIP) projects that

CM. ly with the objectives set forth in the Army Facilities Energy Plan.

The work was perfored In three phases: Phase I consisted of data

;athering ard Inspection of facilities culminating in a data report;

Phase It included entrgy data analysis, evaluation of the technical and

economic feasibility of energy conservation opportunities, and owVle-

tion of the front pages of DO Forrs 2391; Phase II1 Included preparation

and cor.;letion of 00 Forms 1391, Including detailed justifications and

project development brochures (PO8-P's).

The foTlowing incre-srts of work wepe authorized in the scope of

services:

0 Incre..ent A: Buildings and processes

* Incre.eit 8: Utilities and energy distribution systeis, Energy

Monitortin and Control Systems IMCS). and use of waste fuels in

existing unetgy plaits.

# In:reqent F: Facilities Ergin•.er funding authority energy con.

0 SreVa.tion projects.



* Increment $: Energy conservation projects found viable but that

do not mett ECIP criteria.

A.-2 EX11TING ENERGY LVTATION

A.2.1 Baseline FY15 _Energy Consumptioq

Total USMC B•nberg energy cons.jMptIon by source for FY75 has inen
reported as follows:)-

El eotric~ty 157.667 x 106 ,.rj

AnthrAclte coal 260,838 x 106 STU
Bitutminous coal 49,389 x 106 STU

o. 2 fuel oil 228,163 x 106 S.TU

Natural gas 14,440 x 106 811.1

Liqvid propane gat 4,114 x 10 BTU
Purch•sed steam & hot water 5_O96 x 106 ,

T'OTAL 719,707 a 106 BTU
Revised Total 786.279 x 106 BTU

443-rent k~ual SeralConsugtion

Total energy consumption of USW Saeberg in FY82 of non.tr•nsparta-

tion energy sOurCes was 990,108 mill 4on M'TU. A br'takdowen in FY82 energy

COMsIPtiol and cost by source itS shown in the follarving table:

-I/souc,: Comunity Facilities Energy PMai, URIC h.3.•berg. Re i s• •
total par 23 Narch 198? letter from 7th' Corps.

e



AVERAGI E 148A
ENERGY SOURCE QUiA4T!TY NSTU DOLLARS (DM 2.4041)
iAt.. 1 Gas 3D,3020 Therms 30,302 10.13

Liquid Propane Gas 48,968 Gallons 4,652 9.27

No. 2 Fuel Oil 1,776,624 Sallons 242,928 7.23

Purchased Steam 6,600 Y3TU 6,500 14.22

Coal, Bitumvinous (.red. Vol) 3,124 Petric Tons 91,366 5.54

Cos), Bituminous (High Vol) 2,661 Nietric Tons 73,623 4.10

Coal, Anthracite 10,791 Hetric Tons 337,748 6.75

r2ectricity 20,085 .444 232,989 6.72
_ _ _ _ _ ____ - . . --__ _ -_ _ _ _ _ _ _ __III_.. . .

Y/FY82, 4th quarter

The relative consumption by energy source is shown g'aphfcally in

Figurt A-I.

The betakdown in source eervgy corsiopto-o for FY82 by GY area Is

sho&n In Table A-.

A.2.3 fnergy Conumptioi bU End Use au. 3uldin2 Function

The breakdown In source energy consumption by end use is shown In

Table A.2. The breakdown in source energy consuvtton by facility func-

tion is shown in Table A-3. The relative €onsurotion by energy use and

facility function Is shown grephtcally In Figjre A-2.

A.2-4 Typical S~jildirng Energy C-t5nJntifln

A brmakdoin to estimated FY92 everly consumptlon by end iso

(lHghtinq, $cata heo.ting, 4opestic hot. water heoting andn process loads)

..-

'U



for typical buildings representative of all facilities at 1-194C 9P+Mberg

is shown in lable A-11.

A.3. -EUERGY COI4SERVATIC.! OPOCRTUN 3TH S OEVEL2PgO

A.3.1 Eneril• Conservit ion Onpprtunities Investigated

A smmsry of all potential. entr;y conservation opportunities

(1O's) considered for fisplenewtation at USKPC aitberg is presented in

Table A-4. A matrix of reasons for eliminating certain ECO's from

furter consideration is inctuded in Table A.4.

A.3.2 ECIP Projects Developed

During the Phase 1! effort, doc'ji.•toation was davaloped for twenty-

fivv ECO's, including many that did not mt the ECIP $200,000 funding

minimum. A set of project combinations to attain the ECIP fvnding mini-

miu erie proposed and accepted it the Phase 11 presentation at USKC

3amborg. The followinog paragrawhs dascrsbe these reconmended ECIP pro-

ject co•binations.

L ECIP:. Install Heating Plant Insfilation, Controls wad iatq Meat

e +r, 1i•clud#S the following retrofPi measures:

a. Install and repair Insulation within Mating plants on valves,

boilers, vessels, tanks, and piping.

0. Instill continuous boiler blow-down controls with waste blat

recovery.

C. Install hot condensate heat reeovery e#qAP'int.

d. Isolate off-line boilers.

C. Install Oxygen trim b2iler comnbutlon controls.



_ __"___: _ul_ ng _ ._atn_ Controls Upgrade Includes the following

retrofit measures:

a. Install ni1.t and weekmd tep..rature setback controls and

thermostatic radiation control valves.

b. Instll outs1te air te"peratare rMset of heating hot water

. , supply.

c. Provide separat, source of moke-up air for kitchen exhaust

hoods.

3. C!P:w eatthorize .VA Facilities includes the follcrming, ha sures:

a. Weitherstrip aid caulk doors WaR windows.

b. Install roof Insulation.

C. Replace single pane wfndows vit4 dual qlazed v'indows.

4. ECIP: Lichtijng. stem- 1rprovea÷nts Includes tht following Poa-

sures:

a. Install raore efficieqt l!ihting fixtJres.

b. Install ti'ne control of lightinq panels.

A.3-3 Othe" Ener1Z Conlervation Pr*!CCLtsOV&1o~gd

All Increrent F projects Identified durin; Phase l--eexcept those

that vere deleted fron the corbtehd projects at the request of USX4C

krberg OEM or those |ncreaent F Coebinstions that fall below the

3230,)O loftr funding l imit--•eil ht~et Crbintd irto CCIP projects. 4o

Projects identified dioming this study fill Into the Increment 6 cate-

gory. 4ecow.end4d energy c¢pservatiomn Prjects that fall within the

S20,OO0 funding aithority of the Facilities Engineer are sumei'Ized In

Table A-S.



Complete progreniing documentation also was prepared for a project

V to repair leaks and Insulation In central 4eating plant distribution

piping that did not meet the m•i•niu level for ECIP funling.

A.3.4 Rc oPoded Policy and OpefatgoilS Changes

The following policy changes and now policin.i ar* r:con.fndtd for

Iyppleaientation by the military coruunity:

* Laundri __,rir usage: Laundry dryers In faiely housing

dwellings are electric clothes dryers. A considerable elec-.

tric dem•nd charge reduction could be realized if the4i, dryers

were not used during peak denand periods. It Is tecommndod

that a directive be prepared by appropriate authority pro'.

hibltitg their isage during these periods.

2erracks Lightinao uriqa Non-Occupied Periods: Field Investi*

nations for this study indicate that many lights In unoccupied

roo's were left on. It Is recwomeaded that a diective be

prepared by appropeirte authority to require that lighti"

circuits be turned off at panelboards for each section of

barraCks buildings duritg schedules tipes of oon.occupanty.

(Exceptions should be allowed for persoanel that mast rS'fa

In their rooS fOt authorized reasons).

The energy conservation policies, plaqs, and Supot Currently In

pla•e at USIC laberg are to be cownded. OoCw'ntod energy savings

4avq been reailled, and theo energy awareness of a41 community personnel

his been heightened.

The foaloern32 Chantes In standard operating procedures ar.

recorlWded for Implomtntia.on by the military cwA-siOity:

! . .. .b-



* Turning off Service to 'arricks Durinn Field Rotations: -t

is reco,•,,ended that all utility services, including lighting,
electrical and heeting, be turned off in sections of barrackS

buildings normally occupied by a co-ppany that is assigned to

field training or SOP service. Personnel left behind for

authorized reasons S0ould be temporarily assigned to another

room in in (currently) occupied section of the barracks during

th'se periods. (Hesting systems should be maintained at a low

level of ibeating during freezing weather to prevent freezing

of pipes, etc.)
¶ Gr•up R'itmiano: It Is reco nded that a group relamping

program vith relaiping targeted for 70 percent of rated lanp

life be Initiated. (See Section 11.0 for details.)

0 6 83'ler Plant ftmrations: No revisions to present boiler oper.
t:fons are rocowiended. Conildering the age and eondition of

tiny boiler plants within the ¢Owiunity operations procedures

currently in effect provide near-optioal service.

The following su;gestioq conca'ns in issue outside the authority of
the military Cccmunity: Coal shipped from the United States ctiis to

Europed wt*. a relatively high coi:ent of inert material. The quality

of this coal is cons€derably below that normally available in the United

States. The conmsnd should consider:

a Revising the specificatinc for this coal, or

& Providing a central cleaning facility at a transshipment point

either In tho United States or in Eirooe, or
0 Alia,0In1 local domestic (Foreign) suppliers to submit

coapetitive bids for supplying coal.



AA4 -ERGY ANO COST SAVINOS

A.4.1 Energy Contation Forecast After Total Project Wle'enttiaon

Monthly energy use profiles for FY82 and projected after iplempn-

t4tlon of all rtcownended projects are shown graphically In Figure A-3.

Projected energy consuVtion by end use with conservation measures is-

olowented is suqnarized in Table A-6. ProJected energy consumption by

facility function witt conservaton measures implemented is sumarized

in Table A-?.

A.4.2 Projected Utility Costs

Projected utility costs foir USC Bamberg are sumarized In TatDe

A-8.

A.4.3 Schedule of EC[P P rojects

A srwary of ECIP project data foo USMC Sarber; is provided In

Table A-9.

A.$ SJPt"MJRY AN.* USNLUS1ONS

This CIAP study for US4: Samberg has provided the following data

and deliverables for use by the commutity in preparing Its energy con-

servatlon plan and attaining its energy cons4rvation goals:

* lHistorical eoergy cons.uptioe of all VSC Iaoiborg GY areas.

Energy consumption by each Facility functioh and end use.

Cnergy si-quiatons of 16 typicil buildings using the

I.L.A.S.T. computer progra".



0 DoCurm•,ation for [CO's that should not b 4ccomnplished because

of insufficient economics.

0 Complete DD For-is 1391 and PD3-1's for six ECIP projects and one

fncrevvint F project totaling $2,972,200 in construction cost.

lplementation of all energy conservation projects recomendec 1.,

this [EAP Study as well as retrofits recently accomplisted by tWe c•-

munity would result In in overall energy savings of 19 percent!., from

FY75 consumption. (Set Table A-10.) This aount marginally mests the

savings goal for VV85 of 20 percent.

jp square feet of active facilities.



FACILITIES ENERGY COtSUM1PTIONl BY SOURCE
US11C SA1 MERi

J5 26%

COA

LIQUID PROPANE GAS
, PURCHASED STEAM. 1% i -?L',RAL GAS 3%

FY 8Z FACILITIES EMEP.GY CVMSU'IPTION
(CLECTRICITY CO:JVERTED USING 11,600 BiU/EH)

0�[ELECTRICITY 9%

MATWRL GAS 4%

LIQUID PROPANE GAS
& PURCHASED SICAll( ~ 32%2%

N fO. 2 FUECL OIL

FY S2 FACILITIES ENEAGY CONS"'7$TI01
(EVCTRICITY COUVFRTEO USING 3,413 STU/•KI)



FY82 ENERGY CONSUMPTION BY
FACILITY FUNCTION AND END-USE," USMC BAMBERG

* OFFICES (7.5%)

FAM.ILY HOUSIAG (36,2,) SHOP (15M4A)

CON"11M I TY
FACILITIES (9,6%)

DI;IIJG (6.2%) BA��RRACKS (25.1%)

FY82 ENERGY CONSUMPTION BY FACILITY FUNCTION

0

PROCESS (6.8%)

(lOT WATER (9,3%)

STREET
SLIGHTINIG (0.3t,')

HEATING (69.2%)

FY82 ENERGY CONSUMPTION BY END-USE

I:I1•1 I1Q!: A-9



SUMMARY: MONTHLY ENERGY USE PROFILES
FOR FY82 AND PROJECTED ENERGY CONSUMPTION

(COLUMN 1 =FY822COLUMN 2=PROJECTEO)
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O ~PROJECTED UT:LITY COSTS - USK'C BA%,T.:EP

AVERAGE COST/HrTU IN DOLLARS (DM 2.40 * Sl .00)1/

ENERSY SOURCE
ACT4AL PRO.,IECTEED PROJECTED P.OECIED
FY82 FY85 90 FY95

NaturaI Gas 10.13 12.94 13.91 15.80

Liquid Propane Gas 9.27 11.84 12.73 14.46

No. 2 Fuet 0l 7.23 7.79 8.89 12.14

Coal 6.4911 7.75 8.46 8.71

Electricity 6.72 7.8" Z.2I 8.11

ENEM(Y COVPES IOtS:
Electricity .. . . . . . . . . 11 6M Bt.u/k•4

Anthracite Coal . . . . . . . . 28.50, x 106 Stu/metric ton

ftawinous (Med. Vol) Coal . . . 29.25 x 106 Btu/netrl•c ton

l1tumlnous (High Vol) Coal . . . 28.75 x 106 Stu/letric ton

No. 2 Fuel Oil . . . . . . , . 136,582 Stu/gallon
Natural Gas . . . . . .. . . 3,413 Stu/kWh (10,760 kldh/m 3 )

Liquid Propano Gas . . . . . .. 9$5,000 Bta/gallon (4.43 lbs/gallon)

Tj=s-e3-oVrW Td--fer energy forecasts (cam,-ercial sector) for
average of U.S. prices, exclusive of general inflation.

lConsumption-wel;'ted average of all coal types.

"a a 0% -w A



SUMMfARY OF ECIP PROJECT DATA FOR USM4C 841B¶ERG

tIOJE~T ANNUAL~~ TOTAL, NMST SAY IVAS.T0- MftR~hC
(109 JTU/YtAk) (DOLLAR) (SlIO) 1:110 1M.

EC1P; Install ftitit Plant ZIA70 131.215 514.8 04 1..
jI54J'Aftior , cofttn.ltI
and W~te et Y

ECItP ýwtheriie NKA 3511240,124 11197.1 3.73 10.3.3

ICIP: LI~tIiq Systocs 3."S 30,410 240.3 Ie 10-3. a

TARI F A-9



0
SLW*%ARY OF FACILITIES ENER5Y CC!ISU.P7TO' - USMC BAMSERGY-

! 1

PAR AM E T E R FY75 FY80 FY81 FY82 FY85

I I
Total Energy Usage (106 Sri) 786,270Y 976,776 951,093 990,1C8 )'l,69f

Active Facility Area(103SF)-/ 5,209 5,539 5,633 5,6731. 5,740

ErtrS., Use/ST (103 BTUSF) 150.9 176.3 168.8 174.5 122.;

Pircent Increase (Decrease)V' - 16.8 11.9 15.7 (19.0)

I/ Includes estirates of energy savings fron facility funded projects and
those reconmtnded in this docuraont plus olaed rnew construction.

SActual FY75 co-istaptlon was 719,707 x 10 BTU (Including leased housing).
Revised fiqgre was provided by VII torps in letter of 23 March 1982 to
account for energy conservation projects impleointed before FY75.

3/ Includes leased housing.
SPercent increase (decrease) based on FY75 valut and usages per square foot.

TABLE A-I(
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An exit interview briefing was held at the completion 0f the field

work. The purpose of the exit briefing was to report jxrogress and to

identify energy conservation measures that can bt readfiy impinetted by

the FE.

Surqarics of *Quick Fix" projects for buildings and for heating

plints weft provided at this time.

6.1.3 Oata Base Pr•.arat.on

The intent of this stage of Phase I work was to sv~rrarize all data

and inforation comipiled during the field work into a format that

facilitates analyses conducted during subsequent phases of work. The

data base consists of the following inforiestion oroken down for each GY

Area, where appropriate:

0 Energy usage histories, profilts, and source data,

* Cu'lding data tum,-ri*.s,

* Buildings excluded fror detailed conslderation,

* Model, identical and silrilar building lists,

a Proposed future construction includd in the u111tary conWvn-

ity Master Plan,

* Utility systen data suwmartes, and

* Mvleteorological dtesa.

Devilopment of this data bast is explained in the following

paragraphs.



6,1.3.1 Energy saq!e Histories. Energy consumption records made ava'l.

able by the FE include DEH prepared sumnaries, invoices from suppliers

of each source of energy, delivery tickets and receipts. Data was

obtained with the highest available degree of disaggregstion on both

temporal ,nd logistical bases. These dat& are sumoarifed in Section 4.0

by GY Area, and by buildin; or system where data is available. The

associated costs of each energy source are also included and are based

on information made available fro., the military cowunity FE and from

the USAREUR Energy Center.

6.1.3.2 Building List Screening- nd Data. Su@ay. The objective of

this stage of Phase I was to provide a tool to focus subsequtnt engi-

neering efforts on tasks that prcvide the most maningful results. The

Sgreat nu't*r of facilities listed on the BIS cootain many biuldings that

consum little or Insign.fiCant amounts of energy. Also included are

buildings that house only utility systems, warranting separate Con-

sideration. The CIS was screened to eliminate these types of buildings.

Infor-aticn relevant to each utility-housing building or system is sum-

%arized separately. Buildings with insignificant or no energy consump-

tion are listed in Appepdix A. Such facilities will receive little

attention in the future as the potential for saving energy in these

buildings is limited, at best. Thus, the rftaIning list of buildings

forted tho calculation basis for this study. Pertinent information for

each of tUele buildings Is sw"nariaed in Appendix I and Includes infor-

,nation such as heaPted, window and door areas; heating, Cooling and

d".stic hot water system types and capacities; and building ichedule

and occ•pancy.



Potential ECO's were idontifled for each building, process and

utility system during the course of the field work. Potential projects

have been broken down into the following categories:

* Operitional/Processes

* Lighting Systems

* Building Envelopes

0 Utility Distribution Systems

* Heating and Cooling Syst•',s

a ,oiestin Hot Water Heating Syste•s

* Electric Poher Syster,

* '¶4'scell aneous

The rnatrix in Apperdix E illustrates whiCh ECO's may have poente'aT

and be worthy of further investigation for each building. This list

sunn3-tzes field audit form checklists and is not intended to preclude

consideratfon of additional ECO's. Projects that are already planned or

that are under consideration by the Plitary Comunity FE are identi.

fHed.

The ECO's were analyzed in Phase 11 for each molel building. A

brief descri;tion of ItCh ECO witt the planned analysis approach Is also

presented In Appedix E. ECO's were grouped Into ECIP projects is

appropriate and an *conoric analysis was Pterfored.

6.2PHSE ItMOMMDY

Phase I data was Inalyzed, poto.ntial enoergy conservatfon projects

were proposed, potential projects were svyluated by perfortiance of



economic and feaslbility studies and the first page of DD Forms 1391

were completed for all economically feasible projects. An interim

report was submtitted at the end of Phase 11, Including surmary, reco"-

mendations and conclusions, supporting data, methodology and information

sources.

6.2.1 Ener'y_ Conservation Opwrtunit.es JECO's)

All [CO's Which will provide energy and/or cost reduction if imple-

mnoted were identified, analyzed and documented. An economic analysis

was be perforred in accordance with "Energy Conservation Investment

Program (ECIP) Guldance' revised 6 August 1982. except that construction

cost escalation will €omply with Table 4 of AR 415.17. Life cycle cost

analysis will be based upon the S vings-to-1nvestftnt Ratio (SIR).

Those ECO's having a SIR value equal to or greater than I will be con-

sidered for future project development. Calculations are to be based

upon all improvement projects having a construction mid-point at the

fourth quarter, fY-19.7.

Each model bulTding is to be analyzed in detail by computer model-

tng and, where necessary, by manual calculations to determine the rela-

tive benefit of potential [CO's. Those ECO's appearing practicable will

be extended to include the appropriate identical and similar buildings

and their investment costs will be estimated,

Building data base Information shown In Appendix 8 will be used in

the computer simulation duriqg Phase 11 to determine the heating and air

conditioning loads. It will also be used In Phase 11 to assist in the

evaluation of poteitfal [CO's.



6.2.2 ECIP Projects

All viable !CO's (rniinu- SIR value of 1.0) were combined into

appropriate and logical retrofit protects. SIR values were calculated

for the resulting projects. All projects were then to be prioritized

(ranked) in descending order starting with the project having the

largest SIR value. Also, the first pages of O0 Forms 1391 were con-

pleted for all viable projects and ircluded in the interim report with

Supporting data.

For all projects with SIR's greater than 1.0 (ESIR's), the follow-

ing breakdown applied:

0 ECIP: construction cost greater than S?O0,000.

* Incre'e't F: construction cost less than S200.O00 for altera-

tion type work (military Coomlunity funding authority)

0 iocrement F: construction cost less than S500,000 for wain.

oenance and repair work (•tlitary coi*.Anity funding authority)

a Increment G: pr•jects that exceed the military comunity's

funding approval limits but do not meet all ECIP criteria.

*
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The first masure is not cost effective. In order to imple-

meint this ECO it would be necessary to provide oponings, fans and

thermostats in each rooa. ThW costs of this type of retrofit are

prohibitive.

The latter two methods concern central air handling unit (AHU)

installations. As stated for IC0 No. 2, very few air handling sys-

tems exist in the A4ILCOM, and those that awe installed are fairly

new, so the dampers still fit well. Central AHW's have economizer

cycles. Several installations of unit heaters, however, currtntly

use 100% otside air. The potential of allowing soane return air

heating is Investigated as ECO No. M27A.

ECO No. 2A:- AU• S;aerate Ilakuo Air for Exhaust Woods

* re Section 10.3.

CLO No. 29A: Insts!l Radiant Hfeatin In Hig1h Infiltration Areas

Evaluation of a project to Install gas-f ired radiant heaters

in m4intenance buildings yielded an !1R less thin 1.0.

ECD u6-. 298: Install St;amc/!ft water Radiant Heating Panels

[valiation of & project to instAll ceilling-MOted sMem or

hot water radiant heating panels in shop buildings yielded a Sig

less than 1.0.

No 3A f die ng onurdIn Double Duct §Xtel's

NO double duct systems serve buildings in the military c€muw.

Sity.



[CO No. 31A: -eplact Ex1isting• olers with Modular or Auto•atic

41 Feed Bollers

Central heating plaits in the comtnufty are comprised of modu-

lar boiler installations where such installations are appropriate

for load fluctuations.

There are no manual feed boilets at JSMC lambrg.

ECO No. 32A: Reclaim Heot frcn Flue Gases to Preheat Co-bustion

Air

Only heating plant with veonomic application of this ECO

(Building 7667) is progrmmed for a corsolidation project.

_ECO Not. 33A: Instal1 rlue 1Gas .coftcmzers (1)reheat Feed Mier)

This project is mutually exclusive with ECO No. M32A, Instal-

S iattoia of Air Prehete's. [cor ic evaluation of this project

yielded an SIR less than 1.0.

vCOc No. 338: Install 0xyjem rim Boiler Co:-bustion Cnmtols

See Section 10.3.

ECO No. 33C: Repla~e :neffIiciet Bv#noirs weith Vror Efhel e'tt Units
ang ECO No. 33E: Ro e a Attizing with Air Atotzinj Burn-

ers

This (CO is devoted prirarily to Ito. 2 oil Mfred boilers. The

vast majority of these boileoS have been refilled vith new burner

assesWebi• within recent years. Covtmstion efficiency tests con-

ducted for this pro~lect indicate Petival1y efficient combustion.

0 Other retrofits, including initallation of orypi trim controls,



w•l improve Performance to near optimum levels, leaving little

room for improvenent.

R99lmcing burners on the relatively small boilers withifi the

MILCM would be quite costly. Little additional fuel savings could

he expected tnd could not justify the level of investment required.

An additional consideration its the possibility that these

bofler• may soOm need to be chat,ged over to coal firing.

This ECO has been eliminated from further consideration for

thesi, reasons.

ECO No. 330: Intall Turbulators vin Fire Tube Boilers

Accordimn to conversations with Facilities Efgineering person-

nt? during the courso of field investigations, there are no fire

tube boilers in use at MILCO4 facilities. Thus, this [CO does not

apply.

LCO N~o.. 34A., Install Automatic Boilir Slow-Dowrn Controls and ECO

No. 343: Re~cover Heat from 8011er Blow-fOown

See Sectioti 10.3 for description of a project that impleents

both ECO's.

LCD o. 34: 'iltztbonf Neat Reclarmation Satems

Most of the ECO's listed under this category are addressed

under other ECO's. Thermal whaels are anaiyzed In ECO No. 37 for

liundry dryers.

0



It is felt that thermal oheels (heat pipes and run-arounA)

cannot be economically applied to the very few NVAC systems w1thin

.the MILCO•,.

10.1.6 Vpomestic 'dater Heating $aste" ECO's

ECO Io. 36A: Insvlate Do.ieit•c Hot Water (JDC) Storage Tanks and

Pi'lng

Insulation of vessels Is addressed under MCD No. 21. This ECO

nu-ber is used mtclusively for distribution piping insulation with-

in buildings.

Even though the calculated SIR for Insulating domestic hot

water piping it Boilding 7005 is above 1.0 (SIR a 1.07), the value

will fall beloo 1,0 upo-1 iffplelentation of ECO No. 40A. Timer Con-

trolf ONJ CircuTation Puk.:s. Therefore, this ECO Is not recom-

mended for it¶plietentat Ion.

ECO No. 37A: Heat Recove:y from Laundry Dryers

See Section 11.2.

ECO No. 373: eiot Drain _(xe'an .frj forlaumdries and Kitchen%

See Section 11.2.

EM 4o.37C: Hot Coneensvtt He-t Recove,* (Fl aSh

see Section 11.2.



ECO No. 38A: Decentralize D.W Service Ourin Nonoheatin Season

U The only central heating plant that yielded an SIR greater

than 1.0 for decentralization of DHW service was Building 7667.

See Section 11.2 for description or a project to install several

a smaill boilers in GY 150 for operation during the nonheating season.

ECO No. 3 olar esting Ssters

"This project would Install roof collectors, piping and con.

trols to provide solar assisted h.ating for dcuestic hot water used

In barracks. Exlsting storage tanks would be used and existing

heat exchdngers, heaters, etc., would 3e retainen as supple-,ntal

backup sysrens. Energy Is saved because solar radiation is used to

provide DK heating rather than a puechasid energy source.

B$sed on a samle analysis for a 20O0-an barracks, the proJect

Yields an SIll less then 1.0 due to the high cost of imple*intation.

ECCO N-3. A0A: Curtail Availability of Dom~estic Hot Water

See Section 11.2.

13.1.7 Pou:.-r-Systesmi CCO's

ECO nlo. 41A: Reduce Enegr Coisu, Zionof Eguip-rent and Y¶',chifes

Thii ECO clts across several categories •nd. therefore, is

addressed separately in tne folloiing V.O's:

ECO No. 3A: Ti-* Switch•.s for 4eating Systen%

CCO No. SA: Time Switches for Ljhting Systems

C•O ho. 40A: Time S.witcheS for Octrestic .tat W~ater Systems



ECO lio. 45A: Energy to11toring ard Control Systers

ECO '4 . 468: Poover Line Carrier Control System

ECO No . 42A: Redvc.? Peak Electrical Loads

This geieric ECO Is analyzed under the following two specific

projects: ECO No. 46A, EVCS and ECO No. 468, Power Line Carrier

Control System.

ECO No. 43A: Utilize Efficient Transform.trs

This ECO involves replacing existing dry-type transformers

witn urits having lower heat-rise ratings, since efficiency in-

creases as teriperature-rise rating 6ecreases.

This £CO finds little application at USK. Bamberg, since the

base J'strlbution is 38%,122YI from utility-owned 20kV-380/220V

transformers.

S•.'al1 220'-110/, single phast stepdown transformers are found

throughgut the MILCO, (several kVA each). Eficiency gains In such

snall units would result in insigniflcant savyigs.

As replacement becoles necessary, however, low teriperature-

rise transformers should be used, as the increental cost of the

efficient transfomer should be Justified by energy savings.

CCO.•.) 444v Rela.e Ov(esizetlOZ Inefficient Votors

No mtors in the M1'.CE.l Inventory of heating and cooling

equip-ent wire icentified a& being su'fiei-ently oversize-1 to war-

rant repla,:e,'ent,

•II



An incre•iental Analysis of replacing failed mcotors with

energy-efficient units is provided in Section 11.3.

gCO )No. 45A: Correct the Power Factor

Se. Section 11.2.

ECD) No. 46A: Install an [nergy Monitoring and Control System.

Sai Section 9.0 for a summry of the feasibility study for in

EMCS application at USMC Bamberg.

EQ{ NO. 468: Install a Power Lint Carrier System

Consideratito of a power line carrier system for duty cycling

and demand limiting of electrical loads resulted in in uneconomic
@ ~prcjec..'

10.1.8 , scellaneous F.CO's

ECO No. 47A: Resrhedue/.Consolidate .t•1lization of Facilities

There appiar to be no applications of this ECO for the facil.

ity, The LC4 is presently using every space available. Consi-

derable effort Ihaq been expended by the comand to utillze the li-

Ited available resources as effectively as possible. Howeyer,

expansion facilities that are fonded and/or planned should ease the

situation in ,he future.

ECO No. 49A: Cinnect to ODstrlct Heating to Purchise fi.n y

0 ODistrict heating plants for BaUnborg are operated by Zwtckver-

band ',.lluerrennrng. The coipany's locationz and distribution



systfs are not located within ecnne-ric piping distances of U.S.

Army facilitls in Savbe-g. Current capacity Is rated adequate

only for customers' needs through 1995, and there are no plans to

extend service to locations near US4C Bamberg ficllities.

Reference:

Z.eckverband Miuel I uerbrennan;

Rheln~strasse 6

8D•0 Sanber;

Attention: 4r. Reimann

ECO No. 49A: Instill Family Hous•ng Unit fnerg .4eto: ing

Although metering of electrical consuiption of each family

housing unit will not, of Itself, reduce efer~y consi-rption, Meter.

Ing dcit, might be used by family housin; management and DSH person-

nel to generate energy red:ictions. Relative ranking of each house.

hold together with comparative data fro:n arevious years could be

dIssemInated to motivate furtier energy reductions.

1O.Z ECIP A'4ALISIS ASSUMPTION'S

10.2.1 Econmwi c Ass?.)tions.

Econo•ric analyses based on peesent worth techniques were Performed

for all potential ECIP projects and sub-projects using the economic ana-

lysis form and proceciures outlincd in %En'-gy Conse'vation Invest"ent

Progrr- (ECIP) Gjidance" revised 18 Fetruiry 1983. The following

*



isswrptions and methods Aere used to develop standard input for econnomicc

0 analysts of all projects:

1. tnvest-tient costs include tne following., construction costs"

estimtating connt~ngecy at 5% of construction costs;

supervision, inspection and overhead (SIGH) at 5.5% of con-

struction costs; and design at 6% of construction costs. To

car-pute t.otal inyst1zent, Oth sumt of the above costs was

rediced by 10% to allow for eieegy credits.

2, The ECIP economi~c xalaysis was performed based oe't current

(second quieter FY83) cost. Construction cost growth shown onl

00 P~rnis 1391 was co'nputed using a general Inflation factor

firom I January 1983 to I July 1987 of 5% per year or 2.5

total.

3. Wd.point of conitruction was Assumed to be the fourth q'jar'tar

of FY87, or I July 1987.

4. The presint value of recurring energy benefits was obtained Dy

qSing the U.S. average 'Iwdfed- uniform prestint worth dis-
-ouiit fs~ctorl ass contained tin the ECIP Guidance. Thai* f ac-

tors are based on a 7% discount rate and include DOE projectid

escalation rates for enervy Pricts devilcped from t"' mid-term,

energy forecastfing system."

S. The present value of recurring non-eigrgy benefits was ob.

Wane*l assw~ing a 0% differential intflbtion ?&te and a 7% dls-

CCoUt rat4, as spuccified In the ECIP G14ence.



10.2.2 EnergyCost Assunptions

Unit energy costs usei in co'.;uting the dollar value of energy sav-

irngs mere the average costs ectually billed during the fourth quarter of

FY82 as Shown in Table 10-2.

For electricity demani reduction, the following billing rates,

Ctharged during the fourth qua-ter of FY32, were used:

Location of O•e•id .'etering Rate (Oollars/KVA)

Fa.mily Housing 6.17

Central Heating Plant 6.17

Health and Dental Clinic 6.17

W/arner Barracks 8.75

MI•A 8.75

10.3 INCRN4ENTS A A0~ 8 ECIP PM0J.CTS

The following paragqrahs describe all Increrent A and Incretent B

projects that -eet ECIP criteria as outlined in the revised ECIP guid-

ance datec 18 February 190"3. These ECIP project$ consist of cowbira.

tions of retrofit %eamures presented to, and accepted by, US4C Banberg

DE,'! peýionnel at the Phase 1! presentation ott 18 October 1983. Backup

energy analysis and cost data for each project are Included In Appendix J.

1C.3.1 ECIP: Heating tInsulatioi Controls. e Waste H-at Recovery

10.3.1.1 install and/or Repair Insulation in Heatin'g Plants (ECO No.

1121A, 8, C)

This project proposes to install and/or repair insulition within

heating plaits on valves, boilers. vessels, tanks and piping.

a ~ ~ -



1. Valve Insulation: Insulating valves within boiler plant boun-

S daries will reduce heat )osses within the plant, and thus

improve the heating plant thermal efficiency. Improved effi-

ciency will save heating energy.

2. lotler, Vessel and Tank Insulation: Soilep insulation Is de-

teriorated and settling in a namber of older boiler% in the

XILCOM. Condensate receivers and other vessels are, in sever-

at instances, not insulated or are in need of repairs. Boiler

casirg insulattor, wid vessels containing hot water should b

well insulated to ensure higher heating plant efficiencies.

It is proposed to repair boiler casing insulation, and insula-

tion on other vessels tn need of repair. it is 4lso proposed

to install new Insulation on vessels that do not have it pow.

3. Piping Insulation: It ij proposed to repair and/or to replace

piping insulation In heating plants. Present heat losses frcM

piping can be reduced by providing more effective insulation.

A reduction in heat 1eses will increase plant efficiency and,

thus, save heating fuels.

10.3.1.2 Inttall Boiler Mat. Oecovory Systo"s (ECO Mos, R32A, M34A,

M348)

1his project addresses one method of recovering wastes heat fron

facility heating plant boilers: installation of boiler blos-down con-

trols with hat recovery.

This projoct is propOscd for heating plants In Buildings 7043,

7048, 7082 and 74q3. The existing blow-down procedure in heating plants

ccnsirts of drainingj blow-donn directly Into the .her once Or twice a



day. It is recoenended that valves be Installed for continuous blow-

down and that a heat etcxO.nger be installed to reclaim the wasted heat.

The heat exchanger will be Used to preheat makeup water, thus reluclng

the acunt of heating eneegy neelei. A new, adjustable, manually set

valve will be insta1led for a continuous surface blod.d-on. A new blow-

down header will be in'stalled to collect blto-down from each operating

boiler.

10.3.1.3 Install HNt Coridensate Heat Recovery Equil•ent (ECO No0, X37C)

Condensate returns to receiver tanks are veanted to the atmosphere.

Recovery of lost stea-, ind its heat can be accemplished by installing a

small concenser on the vent live. Makeup water can be prehated by this
equlpn~ent.

10.3.1.4 Isolate Off-Line Boilers (ECO lo. '4SA)

Low heating loads on central plants that have several boilers are

often satisied by a sirgle boile" with several other boilers Idling or

on standzy to acco',idate peak demands. Yh~se idling boilers use energy

to reet stanicby losses. Inducoo flow of air through these boilers due

to stack effe:ts can further aggravate this prnblea.

Boilers that are not 4uq to be brought on-line iuminently to meet

scheduled demand increases can be secured and isolated fro-n boilers that

are ope-ating. Isolation can b" achieved by closing valves and dbopers.

Larger boilers can be fitted with orifices. to Provide the iflnitium air

flo.4 thpough the boiler rcduired t0 keep it warm, avoiding thertIal

stress when it is ýr*ugh on-.llne ags n. Bypass valves Installed on

boiler returns Will also ret'uce losses.



10.3.1.5 Install Oxygen Trim Boiler Combustion Controls (ECO No. Mi339)

This project will install oxygen tri;? controls on boilers in the

MILCM•. These controls save energy by improving control of the combus-

tion process, Higher cwbust•on efficiency is achieved by limiting the

,mount of excess air to optiut levels. Savings range from about 1.5%

to 3.0% of fuel use depending on load conditions.

10.3.2 ECIP: Building Heatin Controls Upgrade

10.3.2.1 Install Night/ieekend SetbacK of Teoerature Requirments (ECO

No. M3A and M425A)

This project will Implement night and weekend setback of

ouilding steam supply or h3t water tenperature. Steam capacities will

be controlled by replacing the existing control valve with two automatic

control valves piped in parallel orid sl2ed tor one.third and two-thirds

of the total load, with the smiller valve used 4uring setback tiles.

Hot water temperature setback will be accomplished by replacing the

existing control valve with a three-way divrting valve to provide lover

temperature water during the sttback hours.

For all radiators i" each controlled building not already equipped,

thermostatic control valves will be installed to ensure proper warm tem-

per atures.

10.3.Z.2 Install Oitside Air Temperature Reset on Hot 'atetr Heating

(ECO Nso. fl26A)

Tnis project will modlfy heating systen controls for buildings

heated with hot water (R4). New controls will provide temperature



resets based on ottside air (OS) tevpe-ature. Adjust H$ circulation

terrgeratures froi, present 93oC/601C (1940F/1400F) to 70oC/4DOC

(160oF/16OF) for periods when OS terpearturt is above 400F.
I Energy is saved in MWJ distribution piping due to a lower tempera-

ture difference ( T) bettten the air and the piping, thus lowering dis-

tribution losses. Energy savings drt also effected In heating plant

boilers dLe tO increased theumal efficiencies resulttno frem higier I's

between wobustion gases and liquids inside boiler tubing.

For K9 central plans, Install controls on the MW supply side to

adjust supply tt.,Feratjre to 160OF wh..ieve- OS te-7pratare rises above

430F.

10.3.2.3 Pr.avide Separate lakeup Air for Exhaust Hoods (ECO No. M,2BA)

A nu'rber of buildlngs have kltchens with exhaust hoods tht exhaust

air directly from the kitcheI. By supplying a separate source of make-

up air at each location, considerable savings can be rade because of not

having t0 exhaust heated kitchen air.

The makeup air will consist of outsiee air passed through a heating

coil so as to avoid freeoifng probieis. Each htating coil will be

eupplied with aithir steam or hot water depending on what is available

in the building. 1he outside air can be obtalned in one of two waYs.

The first would emaploy a ceilingj-Tounted fan-coil unft, and the second a

roof-naounted heating Co0l. Choice of sthod will depend on the

constriction of the building in th( area of the fin-CO11 installation.

*



10.3.3 WCIP:- eatherize MCA Fictlities

10.3.3.1 Weat'ttrstrip Doors and Nindows (ECO No. 18A)

This project will reduce Wif~lteation of outside air through doors

and windows by providing wtatherstripping and caulking Ahere necessary.

8ulldinis already renovated or funded for renovations have been remved

fro- this project.

10.3.3.2 !nstall Roof lnsulation (ECO No. A16A)

This project will provide roof or coiling insulation in buildings

not already insulated. This measure *sill greatly reduce the winter

heating loads by increasing the thermal resistance of roofs.

Two types of isulating material will be applied, depending on

building construction: (1) polyurethane hard-foam for single story

mltntenace buillings with coocrete slab roofs, or (2) foil-backed Min-

oral fiber for butldlngs with attic spaces.

10.3.3.3 Install Dual Glazed Windows (ECO No. AISA,ý

This project would install new thtrLwOpane windows to replace

existing wood frme single pan* windows. The Increased themal

resistance of dual gl9zing will roduce heot loss through windors. Only

buildIngs not already retrofitted with theriopane windows or included in

a funded project for such work are Included in this project.

1i0.3.4.Et IstlP: lh qr _ r ott vnL o FC.nt1

0 ~10.3.4.1 1nstall More Efficient Lighting Fixtures (ICO N~o. E12A)



This project will replace inefficient incandesceit lighting fix-

tures with irore efficient fluorescent fixtures.

The following retrofit actions would be tmplermented by this

project:

1. Replsce 60-150 watt incandoscent fixtures with 34 watt energy

savIng fluorescent fixtures.

10.3.4.2 Install Time Switch Control of Lighting Panels (ECO No. ESA)

This project will install tiie switch control of lighting panels in

buildings having a maximur two-shift occupancy.

Time switches would be set to tura off lighting at end of ocuplec

periods and turn on lighting prior to start of a shift. Override

swi.tches will be provided at each panel to be activated in the event of

a t".orary change in building usage.

10.4 ncrte-nt 3 Pr•i•jts

All combined projects having in investment cost greater than

$200,000 (escalated to FY87) vet ECIP criteria. Those projects (and

project combtnttions) having an investwnt cost less than $200,000 fall

within the mi1litary mcmunityls funding authority and management control

and are considered, therefore, under Increpent F. Accordingly, no

Increment S projects were developnd.

*



E(CO No. 22A:-,.Repair L eaks and Insul.ation i_•n entral Plant Distrio

butiun Systems

See Section 11.?.

ECO No. 23A:, Replace Steam Traps

Replaceff*nt of steam trips is evaluated together with the".o-

stitic eadiator control valve retrofit, (CO No. 2SA.

EC, No. 24A: Convert Heating Systeis-t* .Vore* Efficient Meda

To convert an existing system to inother ieat transfer medium

would Involve major repiping in all cases, along with replace ewnt

of terniinal heating units, boilers, pumps and controls. Thurefore,

the cost of conversion would far exceed any savings due to reduced
pulipin2 requirements or lis& nuintenance. See Appendix M for a

suimary of the advantages and disadvantages of each best transfer

1015 NVC E quinmetCO's

[CO No. WA: Install Therm-static ladiator oL t Vellvts

Thermostotic radiator control valves will be installed as part

of a project to Implement night/fwukend toeolmrature setback (ECO

No. MA). See Section 10.3.

*
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with hot wate-/colh water thermistatically Controlled mixing valves to

aavoid central pla~nt oFeratin; problems.

11.2.2 Install Flo.4 Restriction Devicos (ECO io. M40)

This proj.ct will reduce do-restic hot water cownsuqtion by reducing

flowe rates in faucets and sh•,er neacs. When hot water consumption is

reduced, the anount of energy usee to heat the water is reduced.

Present flow' rates o-e 3 gallors per r.injte (GP!t) for faucets and 5

GP:4 for sho.•er heacs. Nej faucet inserts and shower heads will be In-

sti1lled at flow rates of 0.75 GPM for faucets and 3 GPm for shoaer

heads.

* I
11-2•. .3: _ Instill- • _•3-p Eff l¢i.nt. _ Lightin,: , _ Fixtvrps_ _ (ECO rio. E12A)

This project will relacc existing incandesce.nt, manually-'•.tched

ent.rance lighting fixtires ',ith 18-•vatt fluorescent, photocel11-Con-

teolled fl xtres. Er.e-gy savings results frop redu'ced lighting demane

and reduced Viours of opesrtlii.

S11..4 Repsir teaks ,nd InsJlation in Central Plant !lstrlbution Svst,?

(ECO :4o. ,M2A)

This project Involves rennvlting distribution pipin; system.s from

central plants. Ihf, *valuation consldurs re~lacing Insulation as needed

dnJ fixin, leaking 010es. Enelgy saVings will be effected by reducing

neat loss thrci;. insulation In poor condition and through leak.'ng

pipqi. Most )f the renovatior work will be accvnplished by #ork,•rs

inside the p'pe chjr.nelS. H)oeser, the, channel% will be. txcavated whe're

ncaf

1_ _ _



t.2.5 Provid* Heat Recovqry from LaundrX Dryers (ECO No. 1437A)

This project Is Proposed for coamercial size 'Coin-Opo laundry dry.

ers located in the MILCOM. Thest dryers *Ahiust air used to dry the

clothes directly outside. It is proposed to Install an air-to-air heat

exchonler between the hot exhaust air leaving the dryer and the cold air

entering the dryer. This will preheat the inconing air, reducing the

aIount of heating energy needed.

The twat exchanger itself will be of the rotary wheel type. Each

dryer will have its own heat exchanger vid operate indepedently of

others. Witni indi•id%,41 systems meainm Officiency Is obtained.

It is also recovmended that a lint filter be fitted in-line with

the exhaust before h~t air is passed t.rokgth the heat exchanger. This

will ViniiMze c10loing and washdooo intervals.

11.2.6 Jnstt-l '4Ot Orait, Exchnager for Laundries and Kitdt.!q (ECO No.

This proIect is proposed for coaercial sized *Coin-Op" laundry

wishers located in the MILCOM. These ,washers 4rain hot ,ster, used to

wash clothes, directly into the sewer. It is proposed to inst.all a hat

reclamation system that will reclaim the wasted heat from the drain

water. Raccver•ed heat will be used to preheat cold eater going Into

wishers. Preheating will reduce the kiunt of heating *fnergy nreded.

Preheated fresh water then flows through another vater heater where It

is brought uo to desired opestatin. tesperature ond discharged to a stor-

*#tt tank for ust! upon d n(1Aa .

! (



11.?.7 De:entralize Dooýttic Hot Water Service During toiheati Season

The central heating plant located in Building 7667 provides steam

for heating and domestic hot water (DHW) to buildings in GY 685 and GY

ISO. Three of the buldin;gs served in SY 150 are provided with steam.

whiCh is used in heat exchangers to generate DKH. Thus, during the suni-

mn.r, when space neating is not r.quired, stearm must still be delivered

to these buildings.

This prýecct will instAll s&all boilers at each of the service

;oints dedicated for operation dur4nq the nonheating se.son. The new

boilers will be tied into existing Ow)l generating equi;rnent in order to

take the place of steam suDplial from' the central plant.

Energy savings will oe gennroated in two ways. Firsat, distri,)utlon

piping lo:n!es fro•n central plants will be eliminated during the non.

heating seas:ý.. Second, the the-mal efficiencIes of ne.d domestic hot

water Instillation wfill be high#* than those In the central plant.

11.2.8 Curtai.l Availability of Do-'estic Hot '4ater (ECO No. 940A)

Domestic hot water is circulated continuously through piping dis-

tribution and return syste.s In many buildings. This feature provides

hot water at the tap Avlthout a long waiting period. However, when de-

nan, is at its lowest, continuous cfrc¢jlatinn allovis energy to be visted

through thermal losses in the dstribUjtiW' And return piping. This pro.

Joct will 'top circulatiogi when 6iendnu is at its lowest, ind whoer in.

stantanco$s hot %itur is not needed. Energy saviigt fwill be genereted

by instAllinJ a sevon-day calentar tirw.sdItch On circulatioit pimpp poive-

r.uppl~ei. Pu-ps will be trd off stven hours a day.



11.2.9 Install Pow.r Factor Correction Ctpjtors (C[CO No. E45A)

0 USNC Saiberg facilities located i:, Bamberg are billed monthly for

kVA demand. By application ef pwer factor correctio. capacitors at

each demand seterinj statit on, kVA• dewnd may oe reduced. This kVAR

reduction translates into kVA d"mand taving; and reduced monthly bills.

Out of eleven (1i) traisfarmer stations with demand metering at

USK Babab•g, ten (10) will bnefitt from installation of capacitors on

the secondary 330-vaolt bus to increase the power factor to .98.

11.3 EI.CTMIC HOTOR RPLACMr(1

Analysis. of electric motor replacement upon burnout with high effi-

ciency units was performed, where energy cost saivings must justlf) the

Incre"iental expense of in energy-saving motor vqrsus a standard motor.

aroup replacevnent of operating motors was not considered since the ener.

'y savings realistically would iot cover the total cost for removing an

existing unit and installing in energy-efficient motor.

Results of the analysis, as presented in Table 11-2, indicate a one

and one-half to four-ytar simple payback period for motors 3 HP and

above (based •n $0.07 per kWh ilectricity and 2,520 hours of operation

Wer year).

11.4 GRQO:P REL.AMPtS OF L.r IGHTIG ,7[X7VRE•S

Corpar1on of the annual cost of group relamping versus spot

relaiping of standard 40..itt fluoriscent lamps is prtstntid in Table

11-3. As Showt, r•unp rela-oing results In epproxicately a 40 percent

reduction in rtflatpinr, costs. However, wh*n the total Costs of optra-etion are con:.1dered, the riangs only alount to 6 percent.

1.f.o...h



A graph of the percenta;e of fluorescent la.ps operating versus

percent rated average life and percent burnouts (shomn in Figure 11-1)

indicates that group relanpinn should be performed betiaeen 50 and 80

percent of rated average life. Rated average llfe versus burning cycle

(hours per start) is shown in Figure 11-2. Figure 11-3, graph of total

cost versus re'la-rping period, indicates an optimal -elatping period of

70 percert of average life. Figure 1:-4 shoas the effect on light out-

put over time of varlous factors, ircluding temperature and voltaee,

dirt on worn sjrfaces, larp luvi dnpreciatlon, imp outages not

replaced, and dirt on I r.1nalres.

1. N'RSY LII34,RY
The following texts and references have beei found u.eful in energy

eonse-vation work conducted by <eller & Gannon. This listlng is not a

co'•plete biblio)graphy of references used in this effort, but It does

list those thau are consfdered ,most useful.

* ASHRAE PANDP300S: Arericmn Socitty of Weating, Refrigeratiol

anl Air Conditioring Englneer$, Inc., New York, 4ew York:

-Fundatentals Voluie

.Applicaltlons Volume

-Syste'ns Volume
i -EIu ( ,eqt Volume

"ArChiteCtS' end Enotniers' Guide to Enfrgy Conservation in

Existing Ouildimus," U.S. Department of Energy, Fcderal Energy

M tannem-t Progora,, 1 February 1950; DEICS-0132-1SI025.

e Th,,T'mn, Albert, P.E., 'Handbok of Energy A-..WitS,' The Fair.ront

PrlsS, Inc., Atlanta, Getrtoia, 1979.



0 Roose, R.W., P.E., "Han-lbook of Energy Conservation for Mechani-

cal Systens in Buildings,m Van Rosteand Rtinhold Co., 1978.

* Hicks, T.G., P.E., *Standard Handbook of Engineering Calcula-

tions," McGraw-Hill Book Company, 1972.

SoSteafi/?s Generation and Use,* Babcock Wilcox, New York, New

York, 1979.

Other usefjl references include standard engineering handbooks for

mechanical, civil and electrical engineering disciplines.

*
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USNC Bamberg ESAP
Volume 11

Revision Instructions
Vol11 A ndices

I. Replace title page.

2. 'in Appendix F:

a. Insert "Temperature Biq Data' sheet following existing material.

3. In Appendix J:

a. Replace Tible of C.nt~nts with revised sheet.

b. Remove ECO No. M22A calculation set and ins?rt in Appendix L.

c. Remove [CC 3o. M45A cilulation set and insert In Appendix L.

d. Insert ECO No. E45A removed froi Appendix K Into Appendlx j.

4. In Appendix K:

a. Repla:e Table of Contents with revised sheet.

b. Re.ove ECO No. M29A 'Revision Calc-ilations" dated 4 Oan-
uary 19S4. Insert new ECO No. M29a calulation iet following ECO
No. M29A calculation set date4 3% LJne 133.

c. Replace ECO No. M2SA title sheet.

d. P•eove ECO No. E46A calculation set from Appendix K and insert
in Appeidix J.

0I
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0 APPE14DIU F

T'PERATU•E 91"[ DATA

yearily 4eeting pegrea-Hours

Otee.houws Per De.tgn Tei22e- ture.1/
Interval 720 F. 650 F. 550 F.
02 to C9 63,460 $7,764 33,204
10 to 17 58,995 42,221 23,408

18 t 01 1,60 S241929,503
Totals 194,085 152,404 66,11S

-../0gree-hr totals are located based upon the T15-785 Cn~ineering Weather
Data informttion for TEM4PELFIOF A3, BERLIN, G-ERtANY.S

0



APPENDIX 3

9ACKUP DATA: ECIP PROJECTS

£CO NO. 1403A AND N426A: NIGHT/WEEKE.•O SETBACK OF TEMPERATURE
AND THERMOSTATIC RADIATOR CONTROLS; OUTSIDE AIR TEM4PERATURE RESET

ON HOT WATER HEATING SYSTEM

ECO NO., M043: IRST.LL FLO14 RESTRICT10* WE'/ICES

ECO NO. 405A: ISOLATE OFF-LINE BOILERS

ECO NO. E12A: INSTALL MORE EFFICIENT LIGHT FIXTURES

ECO NO. A16A: ROOF INSULATION
ECO NO. A18A: WEATHERSTRIPPING DOORS AND UIJ4DCJS

ECO NO. NZ1A: REPAIR/REPLACE aOILER PLANT PIPIMO AND INSULATION
ECO N4O. M213: IISULATE VALVES IN WOILES PLANTS

ECO t4. M21C: REPAIR/REPLACE BOILER AM VESSEL INSULAT:ON
ECO NO. MsA: SEPARATE ,4,•E-UP FOR EXHAUST HO$S
M 0 NO, I32A: RECLAIM, HEAT FRCJ4 FLUE GAS BOILER AIR PREHEATE4 (Deleted

*frcm ECIP project)

ECO 30. M333: INSTALL OXYGEN TRIM COtTUO.$ ON BOILERS
(CO SO, N34A & 8: INSTALL AUTO1ATIC BOILER BLOR-9O#te

VITHt WASTE HEAT 4ECOVERY

rCO NO. E46A: ENdERGY NOXITORIN; AND COMOL SYSTEM

0



APPE:01•f K0

BACKUP CA:A: ON-",-JAj.IFYIN$ PROJECTS

(CO NJO. -M03C: STEA4 HV:4ID:FlCAT!O4 FOR BUILD11. 7334
ECO NO. 09oA: INSTALL SKYLIGHTS ON TOP FLOORS

ECO .40. AI4A: EXTE.IOR WALL INS'.LATIO,
ECO NO. A148: HA'NTENA4:E BAY DOOR RETAOFIT

ECO NO. M?UA: REDUCE RESISTANCE TO FLO.4 IN MEATINS DISTRIBLJTION SYSTEM
!CO NO. M24A: EVALUATIO, OF DIFREq(NT HEAT TRAN;SFER MEDIA
ECO NO. M29A: hATURAL-GAS FIRED RADIANT HEATING FC. SHOPS ANO WAREHOUSES

ECO NO. 4;419: STEAM/HOT WATER RADIAIT HEATING PANS
ECO NO. M33A: INSTALL BOILER FLUE GAS ECONOMIZERS
ECO tNO. y36A: INSULATE DHW PIPING 1?4SIDE BJVlCINS

ECO )NO. M39A: SOLAR DH4 H!ATI?4G FOR BARRACKS
ECM tO . .43A: UTILIZE ,OE EFFICIENT' TRA"rSFODR.,S

ECO NO. E46B: POJER LINE CARRIER SYSTEA4

0
Q
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P__ Ui I I I -- 00 M.

European Engineer Divirnoa
c/o Hr. 3rettschosider
Philli ps-$Ids.
Libecker Straft 31

6003 Yrinkfurt/r.Ain

S17P.
tv/hd 213 1M.12.1982

Dear Si:,

we would like to prestt our ZW.Z.-*FT IGEl Radiant Beating Systee.
This systee it based on e suspended mtal cetling. The urAt. telling is fixed to
a IrLd of 1/2" pipes wh:ch are eonected with the beoting system. Through the
direct contact between ptpo *ad cealing thner is no tin*-lag Is the heat trasfeoro
Ra•sant hesting It very preciso *a0 rapid to control which results in on ecellent
enerTs ecoaONy. .

tn addtloo to its •conomical feature the UNT1R-MO. Radiant Beating System
purforw..o an acoustic coi•Ri•g of hSLh quality - a Ideal combiat•on -e•beting
ond **and apoorptioa - Is achieved.

614 yould like to brief you pmeronaZly about the advantages -if our systei Ond
*tout the various possible insCall•t•ons. ? leas let 'uko' whith Wate is
€seventeut for you.

t rahlunlshrLsun; CebR

set a .t.%
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The "ZUNT - FRUhGrR" Radiant Ceiling heating system Is
manufactured by the OZCNI - rREIJCCR . Strahlungthsezung Ombll*,
at 0 414O Sensheim, Federal Republic of Cvziany. Their
program contains also the 2Et41 - LAMELLAI radiators and the
conpact hating units OZlERAL",

For more then 25 years the HZENT * fRENGERO Radiant Cailing
Heating System is built as a thazois beao:in uoter pipes,
the chaseis being detached from the blank ceiling. The inter-
vals betusee the pipes are varying. The heat transfer is done
by a metallic contact betmeen the pipe system and the cassette
or the panel. ihe varying heat demand ix cotpensated by
coni:olling the voter temperature uhich alloys to attain the
required heat quantity. Visible or apses eequiring faces w'll
not be found within halls and rooso built for personal
purposes.

This heating system has already proven sucesful In all kinds
of halls, gymnualumol covered courts, covered swimming pooltp
baths, sport installations and halls fer recreaticnal purpocos.
Accor4inq to ODI 11032 the construction his been teasted by the
Fa•esel Institute for Sport saiences, L~venich near Cologne, •
as Closinq structures secure to throun bells respectively. high
mechanictl etreos.

It' i very important for the personal voll-being and for the
determination of heat quantity, to contOl the Over#@e room
teiperaturt and the tempersture of all closing surfaces.
Only by that manner the comfort of a toom or hall cah be taken
Into considie:tlon, but in all previous indoor cli"Otic testa
thig fact net no, found the intatest it should be given to.

These faots and other results are, however taken fully into
sc:ount for the "ZET - FREtW'RM' Radiant Ceiling HastinC.
The pritereod uniform undrfloor heating for floor exercises
has a very favourable acpect in this concePt.



Of great advantage are the short hosting-up tire and the
preciase and rapid control. The Radiant Ceiling Heating
shows merely a very light air flow. Compored vith other
hetine; systems, especially as regards the filtering action,
the "ZENT - FRENG[R" Radiant Ceiling Heoting has been
zecognmsed to be absolutely perfect vith respect to hygiene.
The temperature difference betvsen the floor and 2 aeters
of roo0 height is ve:y low in cop&:ison with convection
he3ting Installations.

Obviously the "Zent . FRErR" Radiant Ceiling Heating system
and Its energy economy become to-day a very esetntial factor,
as equal conditions prevailing applied to opereting times and
boiler efficiency allou to save up to IS% of running coats.

fie:eover the "ZUNT - fR[CEZR" Radiant Ceiling Heating serves
as an sound atacrb-nU ceillnm (acoustics) of high quality
so that an ideal ?bmbination - hosting and sound obsorbing
is achieved.

As energy economy W-aoncerned the recently published
directions are laying devin to equip sport halls vwith static
he-ting tyctemo and that for economy ressons. After these
inctructlona have been itsued for Geruany there is no doubt
that further direcLions of the some kind vill certainly follow
for other groups of public buildings .-d installations.
With regard to the architectural desi ,, the "zc:;T - rRENCER"
Radiant Ceiling Heoting system fulfills lseo all roquirements.

Plate dimenuaons from 600 x 6O0 em up to )DO x 60C sm or panel
widths from 85 to 92 mm having difterent Joint widths are
offerIng a great uumber ofpossibilitics for ceiling deasign.
This system can also receive integrated light fixtures and
obviOUsly 15mps specially &ppropriated to covered sport

Installations. Colour 4esigning of the celln9 undersides gill

not encounter any gifficulties. Its good hestIng pover and sound
shaorbhng efflicioncy will aslo Justify to use the "ZENT - FRE.GER"

ceiling plate for soLnd absorbing purpvc4e. Tests have already
been carried out on an official base, see DIN 52212.

All experience and results vith the "Zr[T - MRCNUCR" Radiant

Ceiling Heetifn collected by our technical starr for more than

)0 years and on an International level &te evailable for planning
offices, consulting engineers, building ovners and all

Industrieo Interested in the technittl progress.

Please ask for ' T echnicsl dccumentation":

St;ahlun;theizun; tnbll
P.O.3oM 1)elo. (06251) 17-1
VSO 46840m
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SERECHNUNO DER OECKEN.HEIZFLA;CHE
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